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Map Unit Name

Arizo family extremely stony sand, 45 to 120
percent slopes

Riverwash extremely bouldery sand, 0 to 2
percent slopes

Riverwash sand, 0 to 2 percent slopes

Gila family loamy fine sand, 0 to 2 percent
slopes

Brazito family fine sand, 0 to 2 percent slopes
Cowan family loamy sand, 0 to 2 percent slopes

Riverwash extremely cobbly sand, 0 to 2 percent
slopes

Anthony family very fine sandy loam, 0 to 2
percent slopes

Riverwash silt loam, 0 to 2 percent slopes
Rock outcrop
Vinton family fine sand, 0 to 2 percent slopes

Gila family silt loam, 0 to 2 percent slopes,
flooded

Torripsamments, 15 to 100 percent slopes

Arizo family very gravelly sand, 2 to 15 percent
slopes
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How This Survey Was Made

This survey was made to provide information about the soils
in the survey area. The information includes a description
of the soils and their location and a discussion of the
suitability, limitations, and management of the soils for
specified uses. The soil scientist observed the steepness,
length, and shape of slopes; the general pattern of
drainage; the kinds of native plants growing on the soils;
and the kinds of bedrock. He studied the soil profile, which
is the sequence of natural layers, or horizons, in a soil.
The profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other living
organisms and has not been changed by other biological
activity.

The soils in the survey area occur in an orderly pattern
that is related to the geology, the landforms, relief,
climate, and the natural vegetation of the area. Each kind
of soil is associated with a particular kind of landscape or
with a segment of the landscape. By observing the soils in
the survey area and relating their position to specific
segments of the landscape, the soil scientist develops a
concept, or model, of how the soils were formed. Thus,
during mapping, this model enables the soil scientist to
predict with a considerable degree of accuracy the kind of
soil at a specific location on the landscape. Commonly,
individual soils on the landscape merge into one another as
their characteristics gradually change. To construct an
accurate soil map, however, soil scientists must determine
the boundaries between the soils. They can observe only a
limited number of soil profiles. Nevertheless, these
observations, supplemented by an understanding of the soil-
landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to
determine the boundaries.

The soil scientist recorded the characteristics of the soil
profiles that he studied. He noted soil color, texture,
size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other
features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils to
taxonomic classes (units). Taxonomic classes are concepts.
Each taxonomic class has a set of soil characteristics with
precisely defined limits. The classes are used as a basis
for comparison to classify soils systematically. The system
of taxonomic classification used in the United States is
based mainly on the kind and character of soil properties
and the arrangement of horizons within the profile. After
the soil scientist classified and named the soils in the



survey area, he compared the individual soils with similar
soils in the same taxonomic class in other areas so that he
could confirm data and assemble additional data based on
experience and research.

While the soil survey was in progress, samples of some of
the soils in the area were collected for laboratory
analyses. Soil scientists interpret the data from these
analyses and tests as well as the field-observed
characteristics and the soil properties to determine the
expected behavior of the soils under different uses.
Predictions about soil behavior are based not only on soil
properties but also on such variables as climate and
biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year
to year. For example, soil scientists can predict with a
fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but
they cannot assure that a high water table will always be
at a specific level in the soil on a specific date.

After the soil scientist located and identified the
significant natural bodies of soil in the survey area, he
drew the boundaries of these bodies on aerial photographs
and identified each as a specific map unit. Aerial
photographs show trees, buildings, fields, roads, and
rivers, all of which help in locating boundaries accurately.
Acerage extent and percent of survey area for each map unit
are given in Table 1.

Data used to estimate soil properties are collected during
the course of the soil survey. The data and the estimates
of soil and water features, listed in tables, are explained
on the following pages. Soil properties are determined by
field examination of the soils and by some laboratory
testing. Established standard procedures are followed.
During the survey, many shallow borings are made and
examined to identify and classify the soils and to
delineate them on the so0il maps. Samples are taken from
some typical profiles and tested in the field to determine
texture, soil reaction, and other characteristics. Estimates
of soil properties are based on field examinations, on
laboratory tests of samples from the survey area, and on
laboratory tests of samples of similar soils in nearby
areas. It is important to emphasize that many of the soil
properties in the tables are estimated and not actually
measured. Many of the estimates of properties are based on
texture as determined in the field by the soil scientist.
These estimates are useful guides in approximating soil
behavior but should not be relied upon as an absolute value.



Engineering Index Properties

Table 2. gives estimates of the engineering classification
and of the range of index properties for the major layers
of each soil in the survey area. Most soils have layers of
contrasting properties within the upper 5 or 6 feet.

Depth to the upper and lower boundaries of each layer is
indicated. Information on other properties of each layer
are given for each soil series under "Soil Series and Their
Morphology."

Texture is given in the standard terms used by the U.S.
Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in
diameter. ""Loam,'' for example, is soil that is 7 to 27
percent clay, 28 to 50 percent silt, and less than 52
percent sand. If the content of particles coarser than sand
is as much as about 15 percent, an appropriate modifier is
added, for example, ""gravelly.''

Soils are also classified according to the Unified soil
classification system and the system adopted by the American
Association of State Highway and Transportation Officials .
The Unified system classifies soils according to properties
that affect their use as construction material. Soils are
classified according to grain-size distribution of the
fraction less than 3 inches in diameter and according to
plasticity index, liquid limit, and organic matter content.
Sandy and gravelly soils are identified as GW, GP, GM, GC,
SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL,
MH, CH, and OH; and highly organic soils as PT. Soils
exhibiting engineering properties of two groups can have a
dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those
properties that affect roadway construction and maintenance.
In this system, the fraction of a mineral soil that is less
than 3 inches in diameter is classified in one of seven
groups from A-1 through A-7 on the basis of grain-size
distribution, liquid limit, and plasticity index. Soils in
group A-1 are coarse grained and low in content of fines
(silt and clay). At the other extreme, soils in group A-7
are fine grained. Highly organic soils are classified in
group A-8 on the basis of visual inspection.

Rock fragments larger than 10 inches in diameter, and 3 to
10 inches in diameter are indicated as a percentage of the
total soil on a dry-weight basis. The percentages are
estimates determined mainly by converting volume percentage
in the field to weight percentage.



Percentage (of soil particles) passing designated sieves is
the percentage of the soil fraction less than 3 inches in
diameter based on an ovendry weight. The sieves, numbers
4, 10, 40, and 200 (USA Standard Series), have openings of
4.76, 2.00, 0.420, and 0.074 millimeters, respectively.
Estimates are based on laboratory tests of soils sampled in
the survey area and in nearby areas and on estimates made
in the field.

Liquid limit and plasticity index (Atterberg limits)
indicate the plasticity characteristics of a soil. The
estimates are based on test data from the survey area or
from nearby areas and on field examination.

The estimates of grain-size distribution, liquid limit,
and plasticity index are generally rounded to the nearest 5
percent. Thus, if the ranges of gradation and Atterberg
limits extend a marginal amount (1 or 2 percentage points)
across classification boundaries, the classification in the
marginal zone is omitted in the table.



Physical and Chemical Properties

Table 3. shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
Some of the estimates are based on field observations and on
test data for these and similar soils.

Clay as a soil separate consists of mineral soil particles
that are less than 0.002 millimeter in diameter. 1In this
table, the estimated clay content of each major soil layer
is given as a percentage, by weight, of the soil material
that is less than 2 millimeters in diameter.

The amount and kind of clay greatly affect the fertility
and physical condition of the soil. They determine the
ability of the so0il to adsorb cations and to retain
moisture. They influence shrink-swell potential,
permeability, and plasticity, the ease of soil dispersion,
and other soil properties. The amount and kind of clay in a
soil also affect tillage and earthmoving operations.

Moist bulk density is the weight of soil (ovendry) per unit
volume. Volume is measured when the soil is at field
moisture capacity, that is, the moisture content at 1/3 bar
moisture tension. Weight is determined after drying the
soil at 105 degrees C. In this table, the estimated moist
bulk density of each major soil horizon is expressed in
grams per cubic centimeter of soil material that is less
than 2 millimeters in diameter. Bulk density data are used
to compute shrink-swell potential, available water capacity,
total pore space, and other soil properties. The moist bulk
density of a soil indicates the pore space available for
water and roots. A bulk density of more than 1.6 can
restrict water storage and root penetration. Moist bulk
density is influenced by texture, kind of clay, content of
organic matter, and soil structure.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the field,
particularly structure, porosity, and texture. Permeability
is considered in the design of soil drainage systems, septic
tank absorption fields, and construction where the rate of
water movement under saturated conditions affects behavior.

Available water capacity refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity
varies, depending on soil properties that affect the
retention of water and the depth of the root zone. The most
important properties are the content of organic matter, soil



texture, bulk density, and soil structure. Available water
capacity is an important factor in the choice of plants or
crops to be grown and in the design and management of
irrigation systems. Available water capacity is not an
estimate of the quantity of water actually available to
plants at any given time.

Soil reaction is a measure of acidity or alkalinity and is
expressed as a range in pH values. The range in pH of each
major horizon is based on many field tests. For many
soils, values have been verified by laboratory analyses.
Soil reaction is important in selecting crops and other
plants, in evaluating soil amendments for fertility and
stabilization, and in determining the risk of corrosion.

Salinity is a measure of soluble salts in the soil at
saturation. It is expressed as the electrical conductivity
of the saturation extract, in millimhos per centimeter at
25 degrees C. Estimates are based on field and laboratory
measurements at representative sites of nonirrigated soils.
Salinity affects the suitability of a soil for crop
production, the stability of soil if used as construction
material, and the potential of the soil to corrode metal
and concrete.

Shrink-swell potential is the potential for volume change in
a soil with a loss or gain in moisture. Volume change occurs
mainly because of the interaction of clay minerals with
water and varies with the amount and type of clay minerals
in the soil. The size of the load on the soil and the
magnitude of the change in soil moisture content influence
the amount of swelling of soils in place. Swelling was
estimated on the basis of the kind and amount of clay
minerals in the soil and on measurements of similar soils in
other areas. The classes are low, a change of less than 3
percent; moderate, 3 to 6 percent; and high, more than 6
percent. If the shrink-swell potential is rated moderate to
high, shrinking and swelling can cause damage to buildings,
roads, and other structures. Special design is often needed.

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE) to
predict the average annual rate of soil loss by sheet and
rill erosion in tons per acre per year. The estimates are
based primarily on percentage of silt, sand, and organic
matter (up to 4 percent) and on soil structure and
permeability. Values of K range from 0.05 to 0.69. The
higher the value, the more susceptible the soil is to sheet
and rill erosion by water.

Erosion factor T is an estimate of the maximum average
annual rate of soil erosion by wind or water that can occur



without affecting crop productivity over a sustained
period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to wind
erosion in cultivated areas. The groups indicate the
susceptibility of soil to wind erosion. Soils are grouped
according to the following distinctions:

l.Coarse sands, sands, fine sands, and very fine sands.
These soils are generally not suitable for crops. They are
very highly erodible, and vegetation is difficult to
establish.

2.Loamy coarse sands, loamy sands, loamy fine sands, loamy
very fine sands, and sapric soil material. These soils are
highly erodible. Vegetation can be grown if intensive
measures to control wind erosion are used. '

3.Coarse sandy loams, sandy loams, fine sandy loams, and
very fine sandy loams. These soils are moderately highly
erodible. Vegetation can be grown if intensive measures to
control wind erosion are used.

4L.Calcareous loams, silt loams, clay loams, and silty clay
loams. These soils are moderately erodible. Vegetation can
be grown if intensive measures to control wind erosion are
used.

4.Clays, silty clays, noncalcareous clay loams, and silty
clay loams that are more than 35 percent clay. These soils
are moderately erodible. Vegetation can be grown if
measures to control wind erosion are used.

5.Noncalcareous loams and silt loams that are less than 20
percent clay and sandy clay loams, sandy clays, and hemic
soil material. These soils are slightly erodible.
Vegetation can be grown if measures to control wind erosion
are used.

6.Noncalcareous loams and silt loams that are more than 20
percent clay and noncalcareous clay loams that are less than
35 percent clay. These soils are slightly erodible.
Vegetation can be grown if ordinary measures to control wind
erosion are used.

7.8ilts, noncalcareous silty clay loams that are less than
35 percent clay, and fibric soil material. These soils are
slightly erodible. Vegetation can be grown if ordinary
measures to control wind erosion are used.

8.Soils that are very slightly subject to wind erosion
because of coarse fragments on the surface or because of
surface wetness.



Organic matter is the plant and animal residue in the soil
at various stages of decomposition. In table 3, the
estimated content of organic matter is expressed as a
percentage, by weight, of the soil material that is less
than 2 millimeters in diameter. Organic matter affects the
available water capacity, infiltration rate, and tilth. It
is a source of nitrogen and other nutrients for plants.



S0il and Water Features

Table 4. gives estimates of various soil and water
features. The estimates are used in land use planning that
involves engineering considerations.

Hydrologic soil groups are used to estimate runoff from
precipitation. Soils not protected by vegetation are
assigned to one of four groups. They are grouped according
to the infiltration of water when the soils are thoroughly
wet and receive precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low

runoff potential) when thoroughly wet. These consist mainly
of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep or
deep, moderately well drained or well drained soils that
have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils having a
layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils
have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clays that have a high shrink-swell potential,
soils that have a permanent high water table, soils that
have a claypan or clay layer at or near the surface, and
soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

Flooding, the temporary inundation of an area, is caused by
overflowing streams, by runoff from adjacent slopes, or by

tides. Water standing for short periods after rainfall or

snowmelt is not considered flooding, nor is water in swamps
and marshes.

Frequency, duration, and probable dates of occurrence are
estimated. Frequency is expressed as none, rare, occasional,
and frequent. None means that flooding is not probable;
rare that it is unlikely but possible under unusual weather
conditions; occasional that it occurs, on the average, once
or less in 2 years; and frequent that it occurs, on the
average, more than once in 2 years. Duration is expressed
as very brief if less than 2 days, brief if 2 to 7 days,



and 1long if more than 7 days. Probable dates are expressed
in months.

The information is based on evidence in the soil profile,
namely thin strata of gravel, sand, silt, or clay deposited
by floodwater; irregular decrease in organic matter content
with increasing depth; and absence of distinctive horizons
that form in soils that are not subject to flooding.

Also considered are local information about the extent and
levels of flooding and the relation of each soil on the
landscape to historic floods. Information on the extent of
flooding based on soil data is less specific than that
provided by detailed engineering surveys that delineate
flood-prone areas at specific flood frequency levels.

Depth to bedrock is given if bedrock is within a depth of 5
feet. The depth is based on many soil borings ‘and on
observations during soil mapping. The rock is either soft
or hard. If the rock is soft or fractured, excavations can
be made with trenching machines, backhoes, or small

rippers. If the rock is hard or massive, blasting or
special equipment generally is needed for excavation.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of corrosion
of uncoated steel is related to such factors as soil
moisture, particle-size distribution, acidity, and
electrical conductivity of the soil. The rate of corrosion
of concrete is based mainly on the sulfate and sodium
content, texture, moisture content, and acidity of the soil.
Special site examination and design may be needed if the
combination of factors creates a severe corrosion
environment. The steel in installations that intersect soil
boundaries or soil layers is more susceptible to corrosion
than steel in installations that are entirely within one
kind of soil or within one soil layer.

For uncoated steel, the risk of corrosion, expressed as
low, moderate, or high, is based on soil drainage class,
total acidity, electrical resistivity near field capacity,
and electrical conductivity of the saturation extract.

For concrete, the risk of corrosion is also expressed as
low, moderate, or high. It is based on so0il texture,
acidity, and amount of sulfates in the saturation extract.



Classification of the Soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories. Beginning with
the broadest, these categories are the order, suborder,
great group, subgroup, family, and series. Classification
is based on soil properties observed in the field or
inferred from those observations or from laboratory
measurements. Table 5. shows the classification of the
soils in the survey area. The categories are defined in the
following paragraphs.

ORDER. Eleven soil orders are recognized. The differences
among orders reflect the dominant soil-forming processes and
the degree of soil formation. Each order is identified by a
word ending in "sol". An example is Entisol.

SUBORDER. Each order is divided into suborders primarily
on the basis of properties that influence soil genesis and
are important to plant growth or properties that reflect
the most important variables within the orders. The 1last
syllable in the name of a suborder indicates the order. An
example is Aquent (Aqu, meaning water, plus ent, from
Entisol).

GREAT GROUP. Each suborder is divided into great groups on
the basis of close similarities in kind, arrangement, and
degree of development of pedogenic horizons; soil moisture
and temperature regimes; and base status. Each great group
is identified by the name of a suborder and by a prefix that
indicates a property of the soil. An example is Haplaquents
(Hapl, meaning minimal horizonation, plus aquent, the
suborder of the Entisols that has an aquic moisture
regime).

SUBGROUP. Each great group has a typic subgroup. Other
subgroups are intergrades or extragrades. The typic is the
central concept of the great group; it is not necessarily
the most extensive. Intergrades are transitions to other
orders, suborders, or great groups. Extragrades have some
properties that are not representative of the great group
but do not indicate transitions to any other known kind of
soil. Each subgroup is identified by one or more
adjectives preceding the name of the great group. The
adjective Typic identifies the subgroup that typifies the
great group. An example is Typic Haplaquents.

FAMILY. Families are established within a subgroup on the
basis of physical and chemical properties and other
characteristics that affect management. Generally, the
properties are those of horizons below plow depth where
there is much biological activity. Among the properties and
characteristics considered are particle-size class, mineral



content, temperature regime, depth of the root zone,
consistence, moisture equivalent, slope, and permanent
cracks. A family name consists of the name of a subgroup
preceded by terms that indicate soil properties. An example
is fine-loamy, mixed, nonacid, mesic Typic Haplaquents.

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in
color, texture, structure, reaction, consistence, mineral
and chemical composition, and arrangement in the profile.
The texture of the surface layer or of the substratum can
differ within a series. A series family such as "Anthony
family" consists of soils that are similar to the Anthony
series but may have some characteristics that are outside of
the specified range in characteristics for that series.



Soil Series Families and Their Morphology

In this section, each soil series family recognized in the
survey area is described. The descriptions are arranged in
alphabetic order. Characteristics of the soil and the
material in which it formed are identified for each series.
A pedon, a small three-dimensional area of soil, that is
typical of the series family in the survey area is
described.



Anthony family

Depth class: very deep

Drainage class: well drained

Permeability: moderate

Landform: stream terraces

Parent material: mixed sandy alluvium

Slope range: 0 to 2 percent

Elevation: 3200 to 3500 feet

Mean annual precipitation: 8 to 10 inches

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 274 days
Classification: Coarse-loamy, mixed (calcareous), thermic
Typic Torrifluvents

Typical pedon

In an area of Anthony family very fine sandy loam, 0 to 2
percent slopes, about 3 miles southwest of Page by Nine Mile
Draw; 3125 feet east and 1125 feet south of the northeast
corner of section 10, T. 40 N., R. 8 E.; 36 degrees, 53
minutes, 10 seconds north latitude and 11 degrees, 32
minutes, 1 second west longitude; sample 24-1-(1-5).

A=0 to 4 inches; light brownish gray (10YR 6/2) very fine
sandy loam, brown (10YR 4/3) moist; weak fine subangular
blocky structure; soft, very friable, nonsticky and
nonplastic; common fine and medium roots; many very fine
interstitial pores; strongly effervescent; strongly alkaline
(pH 8.6); clear wavy boundary.

Cl=4 to 16 inches; pale brown (10YR 6/3) very fine sandy
loam, brown (10YR 4/3) moist, weak fine subangular blocky
structure; soft, very friable, nonsticky and nonplastic;
common fine and medium roots; many very fine interstitial
pores; violently effervescent; strongly alkaline (pH 8.6);
clear wavy boundary.

C2=16 to 33 inches; light brownish gray (10YR 6/2) sandy
loam, dark yellowish brown (10YR 3/4) moist; strong fine and
medium subangular blocky structure; hard, very friable,
slightly sticky and nonplastic; common very fine through
medium roots; common fine tubular and interstitial pores;
violently effervescent; strongly alkaline (pH 8.6); clear
wavy boundary. '

C3=33 to 47 inches; brown (10YR 5/3) fine sand, dark
yellowish brown (10YR 3/4) moist; moderate fine subangular
blocky structure; soft, very friable, nonsticky and
nonplastic; common fine roots; common fine interstitial
pores; strongly effervescent; strongly alkaline (pH 8.6);
clear wavy boundary.



Anthony family

C4=47 to 60 inches; light brown (7.5YR 6/4) fine sand,

brown (7.5YR 5/4) moist; single grain; loose, nonsticky and
nonplastic; few very fine roots; many very fine interstitial
pores; strongly effervescent; strongly alkaline (pH 8.6);
clear smooth boundary.



Arizo family

Depth class: very deep

Drainage class: somewhat excessively drained
Permeability: very rapid

Landform: debris fans, alluvial fans, and washes
Parent material: sandstone colluvium and alluvium
Slope range: 2 to 120 percent

Elevation: 3200 to 3500 feet

Mean annual precipitation: 8 to 10 inches

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 274 days
Classification: Sandy-skeletal, mixed, thermic Typic
Torriorthents

Typical pedon

In an area of Arizo family extremely stony sand, 45 to 120
percent slopes, about 1 mile west of Page; 2438 feet west
and 1500 feet north of the southeast corner of section 25,
T. 21 N., R 8 E; 36 degrees, 55 minutes, 5 seconds north
latitude and 111 degrees, 28 minutes, 40 seconds west
longitude; sample 33-2-(1-4).

A=0 to 1 inch; reddish brown (5YR 5/4) extremely stony sand,
reddish brown (5YR 4/4) moist; weak fine subangular blocky
structure; soft, very friable, nonsticky and nonplastic; few
fine roots; common fine tubular pores; 40 percent gravel, 70
percent cobble, 40 percent stones; noneffervescent;
moderately alkaline (pH 8.0); clear wavy boundary.

Cl=1 to 18 inches; yellowish red (5YR 5/6) extremely
gravelly sand, yellowish red (5YR 4/6) moist; single grain;
loose, nonsticky and nonplastic; common fine roots; few fine
tubular and common fine interstitial pores; 60 percent
gravel, 10 percent cobble, 5 percent stones;
noneffervescent; moderately alkaline (pH 8.0); clear wavy
boundary.

C2=18 to 30 inches; reddish brown (5YR 5/4) extremely
gravelly sand, yellowish red (5YR 4/6) moist; single grain;
loose, nonsticky and nonplastic; common very fine and fine
and few coarse roots; common very fine interstitial pores;
60 percent gravel, 10 percent cobble, 5 percent stones;
noneffervescent; moderately alkaline (pH 8.0); clear wavy
boundary.

C3=30 to 60 inches; yellowish red (5YR 5/6) extremely
gravelly sand, yellowish red (5YR 4/6) moist; single grain;
loose, nonsticky and nonplastic; few fine roots, common very
fine interstitial pores; 60 percent gravel, 10 percent
cobble, 5 percent stones; noneffervescent; moderately
alkaline (pH 8.0).



Brazito family

Depth class: very deep

Drainage class: well drained

Permeability: rapid

Landform: stream terraces

Parent material: mixed sandy alluvium

Slope range: 0 to 2 percent

Elevation: 3200 to 3500 feet

Mean annual precipitation: 8 to 10 inches

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 274 days
Classification: Mixed, thermic Typic Torripsamments

Typical pedon

In an area of Brazito fine sand, 0 to 2 percent slopes,
about 3 miles southwest of Page by Nine Mile Draw; 4375 feet
west and 1125 feet south of the northeast corner of section
10, T. 40 N., R. 8 E.; 36 degrees, 53 minutes, 10 seconds
north latitude and 111 degrees, 32 minutes, 5 seconds west
longitude; sample 24-2-(1-5).

A=0 to 4 inches; light yellowish brown (10YR 6/4) fine sand,
brown (10YR 4/3) moist; weak coarse subangular blocky
structure; slightly hard, very friable, nonsticky and
nonplastic; common fine and medium roots; many very fine
interstitial pores; strongly effervescent; moderately
alkaline (pH 8.0); clear wavy boundary.

Cl=4 to 16 inches; pale brown (10YR 6/3) fine sand,
yellowish brown (10YR 5/4) moist, weak coarse subangular
blocky structure; soft, very friable, nonsticky and
nonplastic; common fine and medium roots; many very fine
interstitial pores; strongly effervescent; moderately
alkaline (pH 8.0); gradual wavy boundary.

C2=16 to 38 inches; light yellowish brown (10YR 6/4) fine
sand, brown (10YR 4/3) moist; single grain; loose, nonsticky
and nonplastic; many very fine through medium roots; many
very fine interstitial pores; strongly effervescent;
moderately alkaline (pH 8.0); gradual wavy boundary.

C3=38 to 50 inches; light brownish gray (10YR 6/2) very fine
sand, brown (10YR 4/3) moist; weak coarse subangular blocky
structure; slightly hard, very friable, nonsticky and
nonplastic; common fine roots; many very fine interstitial
pores; strongly effervescent; moderately alkaline (pH 8.0);
gradual wavy boundary.

C4=50 to 60 inches; pale brown (10YR 6/3) fine sand, brown
(10YR 4/4) moist; single grain; loose, nonsticky and
nonplastic; few very fine roots; many very fine interstitial
pores; strongly effervescent; moderately alkaline (pH 8.0).



Cowan family

Depth class: very deep

Drainage class: somewhat excessively drained
Permeability: rapid

Landform: stream terraces

Parent material: mixed sandy alluvium

Slope range: 0 to 2 percent

Elevation: 3200 to 3500 feet

Mean annual precipitation: 8 to 10 inches

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 274 days
Classification: Sandy, mixed, thermic Typic Torrifluvents

Typical pedon

In an area of Cowan family loamy sand, 0 to 2 percent
slopes, about 2 miles southeast of Lees Ferry across from
Water Holes Canyon; 36 degrees, 50 minutes, 45 seconds north
latitude and 111 degrees, 33 minutes, 2 seconds west
longitude; sample 9-1-(1-6).

A=0 to 4 inches; light brown (7.5YR 6/4) loamy sand, brown
(7.5YR 4/4) moist; weak fine and medium subangular blocky
structure; soft, very friable, nonsticky and nonplastic;
common fine and medium roots; many very fine interstitial
pores; strongly effervescent; strongly alkaline (pH 8.6);
clear smooth boundary.

Cl=4 to 19 inches; pink (7.5YR 6/4) loamy sand, brown (7.5YR
4/4) moist, weak fine and medium subangular blocky
structures; soft, very friable, nonsticky and nonplastic;
common fine and medium roots; many very fine interstitial
pores; strongly effervescent; strongly alkaline (pH 8.6);
clear wavy boundary.

C2=19 to 31 inches; light reddish brown (5YR 6/3) loamy
sand, reddish brown (5YR 4/4) moist; single grain; loose,
nonsticky and nonplastic; many very fine through medium
roots; many very fine interstitial pores; violently
effervescent; strongly alkaline (pH 8.6); clear wavy
boundary.

C3=31 to 48 inches; reddish brown (5YR 5/4) loamy sand,
reddish brown (5YR 4/4) moist; weak fine subangular blocky
structure; slightly hard, very friable, nonsticky and
nonplastic; common fine roots; many very fine interstitial
pores; few fine lime filaments; violently effervescent;
strongly alkaline (pH 8.6); clear smooth boundary.



Cowan family

C4=48 to 56 inches; light brown (7.5YR 6/4) silt loam, brown
(7.5YR 5/4) moist; moderate medium subangular blocky
structure; soft, very friable, nonsticky and nonplastic; few
very fine roots; few fine tubular pores; common fine lime
filaments; violently effervescent; strongly alkaline (pH
8.8); clear smooth boundary.

C5=56 to 60 inches; reddish brown (5YR 5/4) fine sand,
reddish brown (5YR 4/4) moist; single grain; loose,
nonsticky and nonplastic; many very fine interstitial pores;
slightly effervescent; strongly alkaline (pH 8.8).



Gila family

Depth class: very deep

Drainage class: moderately well to very poorly drained
Permeability: moderate

Landform: stream terraces, return channels, and flood plains
Parent material: mixed alluvium

Slope range: 0 to 2 percent

Elevation: 3200 to 3500 feet

Mean annual precipitation: 8 to 10 inches

Mean annual soil temperature: 59 to 64 degrees F.

Frost free period: 180 to 274 days

Classification: Coarse-loamy, mixed (calcareous), thermic
Typic Torrifluvents

Typical pedon

In an area of Gila family lomay fine sand, 0 to 2 percent
slopes, about 2 miles northeast of Lees Ferry by Death
Pockets; 4875 feet south and 1250 east of the northwest
corner of section 8, T. 40 N., R. 8 E.; 36 degrees, 52
minutes, 34 seconds north latitude and 111 degrees, 33
minutes, 55 seconds west longitude; sample 15-1-(1-6).

A=0 to 4 inches; pale brown (10YR 6/3) loamy fine sand,
brown (10YR 4/3) moist; weak fine subangular blocky
structure; soft, very friable, nonsticky and nonplastic;
common fine roots; few fine tubular pores; slightly
effervescent; moderately alkaline (pH 8.2); clear wavy
boundary.

Cl=4 to 14 inches; brown (10YR 5/3) silt loam, dark brown
(10YR 4/3) moist; moderate fine and medium subangular blocky
structure; slightly hard, very friable, slightly sticky and
slightly plastic; common fine roots; common fine and very
fine tubular pores; slightly effervescent; moderately
alkaline (pH 8.2); clear wavy boundary.

C2=14 to 25 inches; pale brown (10YR 6/3) silt loam, dark
brown (10YR 4/3) moist; strong fine and medium subangular
blocky structure; slightly hard, very friable, slightly
sticky and slightly plastic; common very fine through medium
roots; common fine and medium tubular pores; strongly
effervescent; moderately alkaline (pH 8.0); clear smooth
boundary.

C3=25 to 38 inches; pale brown (10YR 6/3) silt loam, dark
brown (10YR 4/3) moist; strong thin platy structure; hard,
friable, sticky and plastic; few fine roots; few fine
tubular pores; slightly effervescent; moderately alkaline
(pH 8.0); abrupt wavy boundary.



Gila family

C4=38 to 50 inches; pale brown (10YR 6/3) fine sand, dark
yellowish brown (10YR 4/4) moist; single grain; loose,
nonsticky and nonplastic; few very fine roots; many very
fine interstitial pores; slightly effervescent; moderately
alkaline (pH 8.2); abrupt wavy boundary.

C5=50 to 60 inches; pale brown (10YR 6/3) silt loam, dark
yellowish brown (10YR 4/4) moist; moderately thick platy
structure; hard, friable, nonsticky and nonplastic; few very
fine and fine roots; few fine tubular pores; many medium
distinct yellowish red (5YR 5/6) redoximorphic faeture;
slightly effervescent; strongly alkaline (pH 8.6).



Vinton family

Depth class: very deep

Drainage class: somewhat excessively drained
Permeability: moderately rapid

Landform: stream terraces

Parent material: mixed sandy alluvium

Slope range: 0 to 2 percent

Elevation: 3200 to 3500 feet

Mean annual precipitation: 8 to 10 inches

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 274 days
Classification: Sandy, mixed, thermic Typic Torrifluvents

Typical pedon

In an area of Vinton family fine sand, 0 to 2 percent
slopes, about 2 miles southwest of Page across from Ferry
Swale Canyon; 3875 feet north and 2000 feet west of the
southeast corner of section 3, T. 40 N., R. 8 E.; 36
degrees, 54 minutes, 1 second, north latitude and 111
degrees, 31 minutes, 16 seconds west longitude;

sample 27-2-(1-5).

A=0 to 2 inches; brown (10YR 5/3) fine sand, dark brown
(10YR 4/3) moist; weak fine subangular blocky structure;
soft, very friable, nonsticky and nonplastic; common fine
and medium roots; many very fine interstitial pores;
slightly effervescent; strongly alkaline (pH 8.6); clear
smooth boundary.

Cl1=2 to 7 inches; brown (10YR 5/3) fine sand, brown (10YR
4/3) moist, weak fine subangular blocky structure; soft,
very friable, nonsticky and nonplastic; common fine and
medium roots; many very fine interstitial pores; strongly
effervescent; strongly alkaline (pH 8.6); clear smooth
boundary.

C2=7 to 20 inches; pale brown (10YR 6/3) very fine sand,
brown (10YR 4/3) moist; massive; soft, very friable,
nonsticky and nonplastic; common very fine roots; common
fine tubular and interstitial pores; common fine lime
filaments; violently effervescent; strongly alkaline (pH
8.6); clear wavy boundary.

C3=20 to 30 inches; brown (10YR 5/3) very fine sand, brown
(10YR 4/3) moist; massive;; soft, very friable, nonsticky
and nonplastic; few fine roots; common very fine
interstitial pores; few fine lime filaments; strongly
effervescent; strongly alkaline (pH 8.6); clear wavy
boundary.



Vinton family

C4=30 to 60 inches; brown (10YR 5/3) silt loam, brown (10YR
4/3) moist; massive; soft, very friable, nonsticky and
nonplastic; few very fine roots; many very fine interstitial
pores; few fine lime filaments; strongly effervescent;
strongly alkaline (pH 8.6).



Detailed Soil Map Units

The map units on the detailed soil maps in this survey
represent the soils in the survey area. The map unit
descriptions in this section, along with the soil maps, can
be used to determine the suitability and potential of a
soil for specific uses. They also can be used to plan the
management needed for those uses. More information on each
map unit, or soil, is given under "Use and Management of
the Soils.'!

Each map unit on the detailed so0il maps represents an area
on the landscape and consists of one or more soils for
which the unit is named. A symbol identifying the soil
precedes the map unit name in the soil descriptions. Each
description includes general facts about the soil and glves
the principal hazards and limitations to be con51dered in
planning for specific uses.

This survey includes miscellaneous areas. Such areas have
little or no soil material and support little or no
vegetation. Rock outcrop and Riverwash are examples.
Miscellaneous areas are shown on the soil maps. Some that
are too small to be shown are identified by a special symbol
on the soil maps.

A map unit delineation on a soil map represents an area
dominated by one major kind of soil or an area dominated by
several kinds of soil. A map unit is identified and named
according to the taxonomic classification of the dominant
soil or soils. Within a taxonomic class there are precisely
defined limits for the properties of the soils. On the
landscape, however, the soils are natural objects. 1In
common with other natural objects, they have a
characteristic variability in their properties. Thus, the
range of some observed properties may extend beyond the
limits defined for a taxonomic class. Areas of soils of a
single taxonomic class rarely, if ever, can be mapped
without including areas of soils of other taxonomic classes.
Consequently, every map unit is made up of the soil or soils
for which it is named and some soils that belong to other
taxonomic classes. These latter soils are called inclusions
or included soils.

Most inclusions have properties and behavioral patterns
similar to those of the dominant soil or soils in the map
unit, and thus they do not affect use and management. These
are called noncontrasting (similar) inclusions. They may or
may not be mentioned in the map unit descriptions. Other
inclusions, however, have properties and behavior divergent
enough to affect use or require different management. These
are contrasting (dissimilar) inclusions. They generally
occupy small areas and cannot be shown separately on the
soil maps because of the scale used in mapping. The



inclusions of contrasting soils are mentioned in the map
unit descriptions. A few inclusions may not have been
observed and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough observations
to identify all of the kinds of soil on the landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data. The
objective of soil mapping is not to delineate pure taxonomic
classes of soils but rather to separate the landscape into
segments that have similar use and management requirements.
The delineation of such landscape segments on the map
provides sufficient information for the development of
resource plans, but onsite investigation is needed to plan
for intensive uses in small areas.



1=Arizo family extremely stony sand, 45 to 120 percent
slopes

Setting

Landform: debris fans

Slope range: 45 to 120 percent

Flooding: none

Elevation: 3200 to 3500 feet

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 274 days

Composition

Arizo family and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 1 inch=reddish brown extremely stony sand

1 to 18 inches=yellowish red extremely gravelly sand
18 to 30 inches=reddish brown extremely gravelly sand
30 to 60 inches=yellowish red extremely gravelly sand

Soil Properties and Qualities

Depth class: very deep
Drainage class: somewhat excessively drained
Permeability: very rapid
Runoff: slow
Available water capacity: very low
Potential rooting depth: greater than 60 inches
Depth to water table: greater than 6 feet
Hazard of water erosion: severe
Hazard of wind erosion: very slight
Shrink-swell potential: low
Salinity (mmhos/cm): 1 to 30 inches=less than 4; 30 to 60
inches=8 to 16
Sodium adsorption ratio: 1 to 30 inches=1 to 5; 30 to 60
inches=13 to 30
Calcium carbonate content: 0 to 10 percent
Corrosivity: steel (uncoated)=high; concrete=low;
Samples: 33-2-(1-4)
Inclusions

Contrasting inclusions:

*soils with larger amounts of silt and clay in the profile
*soils with smaller amounts of rock fragments in the profile
*soils that are shallow or moderately deep to sandstone
bedrock

Similar inclusions
*soils with gravelly or cobbly surfaces



2=Riverwash extremely bouldery sand, 0 to 2 percent slopes
Setting

Landform: flood plains and beaches

Slope range: 0 to 2 percent

Flooding: frequent

Elevation: 3200 to 3500 feet

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 274 days

Composition

Riverwash: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 20 inches=reddish brown extremely bouldery sand
20 to 60 inches=yellowish red extremely bouldery sand

Soil Properties and Qualities

Depth class: very deep

Drainage class: very poorly drained
Permeability: very rapid

Runoff: medium

Available water capacity: very low

Potential rooting depth: greater than 60 inches
Depth to water table: less than 2 feet

Hazard of water erosion: slight

Hazard of wind erosion: very slight
Shrink-swell potential: low

Salinity (mmhos/cm): less than 4

Sodium adsorption ratio: 1 to 5

Calcium carbonate content: 0 to 10 percent
Corrosivity: steel (uncoated)=high; concrete=low;

Inclusions

Contrasting inclusions:
*soils with larger amounts of silt and clay in the profile

*soils with smaller amounts of rock fragments in the profile

*soils that are shallow or moderately deep to sandstone
bedrock ‘

Similar inclusions
*Riverwash with gravelly or cobbly surfaces



3=Riverwash sand, 0 to 2 percent slopes
Setting

Landform: flood plains, beaches, and sand bars
Slope range: 0 to 2 percent

Flooding: frequent

Elevation: 3200 to 3500 feet

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 274 days

Composition

Riverwash: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 6 inches=white sand
6 to 60 inches=very pale brown stratified sand and silt loam

Soil Properties and Qualities

Depth class: very deep

Drainage class: very poorly drained
Permeability: very rapid

Runoff: medium

Available water capacity: very low

Potential rooting depth: greater than 60 inches
Depth to water table: less than 1 foot

Hazard of water erosion: slight

Hazard of wind erosion: very slight
Shrink-swell potential: low

Salinity (mmhos/cm): less than 4

Sodium adsorption ratio: 1 to 5

Calcium carbonate content: 0 to 10 percent
Corrosivity: steel (uncoated)=high; concrete=low;

Inclusions

Contrasting inclusions:

*soils with larger amounts of silt and clay in the profile
*soils with larger amounts of rock fragments in the profile
*soils that are shallow or moderately deep to sandstone
bedrock

Similar inclusions
*Riverwash with gravelly or cobbly surfaces



4=Gila family loamy fine sand, 0 to 2 percent slopes
Ssetting

Landform: stream terraces

Slope range: 0 to 2 percent

Flooding: rare

Elevation: 3200 to 3500 feet

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 274 days

Composition

Gila family and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 4 inches=pale brown loamy fine sand
4 to 14 inches=brown silt loam

14 to 25 inches=pale brown silt loam

25 to 38 inches=pale brown silt loam

38 to 50 inches=pale brown fine sand

50 to 60 inches=pale brown silt loam

Soil Properties and Qualities

Depth class: very deep
Drainage class: moderately well drained
Permeability: moderate
Runoff: very slow
Available water capacity: high
Potential rooting depth: greater than 60 inches
Depth to water table: 4 to 6 feet
Hazard of water erosion: very slight to slight
Hazard of wind erosion: high
Shrink-swell potential: low
Salinity (mmhos/cm): 0 to 4 inches=8 to 16; 4 to 60
inches=greater than 16
Sodium adsorption ratio: 5 to 50
Calcium carbonate content: 5 to 15 percent
Corrosivity: steel (uncoated)=high; concrete=high;
Samples: 2-1-(1-5), 15-1-(1-6), 12-1-(1-6), 15-2-(1-5),
32-1-(1-5)

Inclusions

Contrasting inclusions:

*soils with larger amounts of silt and clay in the profile
*soils that are shallow or moderately deep to sandstone
bedrock

Similar inclusions
*s0ils with silt loam surface textures
*soils with gravelly surfaces



S=Brazito family fine sand, 0 to 2 percent slopes
Setting

Landform: stream terraces

Flooding: none

Elevation: 3200 to 3500 feet

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 275 days

Composition

Brazito family and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 4 inches=light yellowish brown fine sand

4 to 16 inches=pale brown fine sand

16 to 38 inches=light yellowish brown fine snad

38 to 50 inches=light brownish gray very fine sand
50 to 60 inches=pale brown fine sand

Soil Properties and Qualities

Depth class: very deep
Drainage class: well drained
Permeability: rapid
Runoff: very slow
Available water capacity: low
Potential rooting depth: greater than 60 inches
Hazard of water erosion: very slight to slight
Hazard of wind erosion: very high
Shrink-swell potential: low
Salinity (mmhos/cm): less than 4
Sodium adsorption ratio: 1 to 5
Calcium carbonate content: 5 to 15 percent
Corrosivity steel(uncoated)= high; concrete=low;
Samples: 2-2-(1-5), 15-3-(1-5), 24-2-(1-5), 27-1-(1-6),
32-3-(1-6)

Inclusions

Contrasting inclusions:

*soils that are shallow and moderately deep to sandstone
bedrock

*soils with a larger amount of rock fragments on the surface
and in the profile

*soils with a larger amount of silt and clay in the profile

Similar inclusions:
*soils with silt loam surfaces



6=Cowan family loamy sand, 0 to 2 percent slopes
Setting

Landform: stream terraces

Slope range: 0 to 2 percent

Flooding: none

Elevation: 3200 to 3500 feet

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 274 days

Composition

Cowan family and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 4 inches=light brown loamy sand

4 to 19 inches=pink loamy sand

19 to 31 inches=light reddish brown loamy sand
31 to 48 inches=reddish brown loamy sand

48 to 56 inches=light brown silt loam

56 to 60 inches=reddish brown fine sand

Soil Properties and Qualities

Depth class: very deep

Drainage class: somewhat excessively drained
Permeability: rapid

Runoff: very slow

Available water capacity: low

Potential rooting depth: greater than 60 inches
Depth to water table: greater than 6 feet
Hazard of water erosion: very slight to slight
Hazard of wind erosion: high

Shrink-swell potential: low

Salinity (mmhos/cm): less than 4

Sodium adsorption ratio: 1 to 5

Calcium carbonate content: 5 to 15 percent
Corrosivity: steel (uncoated)=high; concrete=low;
Samples: 9-1-(1-6), 27-3-(1-4), 28-1-(1-6)

Inclusions

Contrasting inclusions:

*soils with larger amounts of silt and clay in the profile
*soils with larger amounts of rock fragments in the profile
*soils that are shallow or moderately deep to sandstone
bedrock

Similar inclusions
*soils with gravelly surfaces



7=Riverwash extremely cobbly sand, 0 to 2 percent slopes
Setting

Landform: flood plains, beaches and sand bars
Slope range: 0 to 2 percent

Flooding: frequent

Elevation: 3200 to 3500 feet

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 274 days

Composition

Riverwash: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 6 inches=white extremely cobbly sand
6 to 60 inches=very pale brown stratifed sand and silt loam

Soil Properties and Qualities

Depth class: very deep

Drainage class: very poorly drained
Permeability: very rapid

Runoff: medium

Available water capacity: very low

Potential rooting depth: greater than 60 inches
Depth to water table: less than 1 foot

Hazard of water erosion: slight

Hazard of wind erosion: very slight
Shrink-swell potential: low

Salinity (mmhos/cm): less than 4

Sodium adsorption ratio: 1 to 5

Calcium carbonate content: 0 to 10 percent
Corrosivity: steel (uncoated)=high; concrete=low;

Inclusions
Contrasting inclusions:
*soils with larger amounts of silt and clay in the profile
*soils with smaller amounts of rock fragments in the profile

Similar inclusions
*soils with gravelly or cobbly surfaces



8=Anthony family very fine sandy loam, 0 to 2 percent slopes
Setting

Landform: stream terraces

Slope range: 0 to 2 percent

Flooding: none

Elevation: 3200 to 3500 feet

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 274 days

Composition

Anthony family and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 4 inches=light brownish gray very fine sandy loam
4 to 16 inches=pale brown very fine sandy loam

16 to 33 inches=light brownish gray sandy loam

33 to 47 inches=brown fine sand

47 to 60 inches=1light brown fine sand

Soil Properties and Qualities

Depth class: very deep

Drainage class: well drained

Permeability: moderate

Runoff: very slow

Available water capacity: moderate

Potential rooting depth: greater than 60 inches

Depth to water table: greater than 6 feet

Hazard of water erosion: slight to moderate

Hazard of wind erosion: very high

Shrink-swell potential: low

Salinity (mmhos/cm): 0 to 3 inches=less than 4; 3 to 60
inches=4 to 16

Sodium adsorption ratio: 0 to 3 inches=1 to 5; 3 to 60
inches=5 to 25

Calcium carbonate content: 5 to 15 percent
Corrosivity: steel (uncoated)=high; concrete=1low;
Samples: 24-1-(1-5), 32-2-(1-6)

Inclusions

Contrasting inclusions:

*soils with larger amounts of silt and clay in the profile
*soils with larger amounts of rock fragments in the profile
*soils that are shallow or moderately deep to sandstone
bedrock

Similar inclusions
*soils with gravelly surfaces



9=Riverwash silt loam, 0 to 2 percent slopes
Setting

Landform: flood plains, and sand bars

Slope range: 0 to 2 percent

Flooding: frequent

Elevation: 3200 to 3500 feet

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 274 days

Composition

Riverwash: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 6 inches=yellowish brown silt loam
6 to 60 inches=very pale brown stratifed silt loam and sand

Soil Properties and Qualities

Depth class: very deep

Drainage class: very poorly drained
Permeability: moderately slow

Runoff: medium

Available water capacity: moderate

Potential rooting depth: greater than 60 inches
Depth to water table: less than 1 foot

Hazard of water erosion: slight

Hazard of wind erosion: very slight
Shrink-swell potential: low

Salinity (mmhos/cm): less than 4

Sodium absorption ratio: 1 to 5

Calcium carbonate content: 0 to 10 percent
Corrosivity: steel(uncoated)=high; concrete=low;

Inclusions
Contrasting inclusions:
*soils with larger amounts of silt and clay in the profile
*soils with larger amounts of rock fragments in the profile

Similar inclusions
*Riverwash with gravelly or cobbly surfaces



10=Rock outcrop
Setting

Landform: Rock outcrop of Navajo Sandstone

Slope range: 2 to greater than 120 percent
Flooding: none

Elevation: 3200 to 3500 feet

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 274 days



11=vVinton family fine sand, 0 to 2 percent slopes
Setting

Landform: stream terraces

Slope range: 0 to 2 percent

Flooding: none

Elevation: 3200 to 3500 feet

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 274 days

Composition

Vinton family and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 2 inches=brown fine sand

2 to 7 inches=brown fine sand

7 to 20 inches=pale brown very fine sand
20 to 30 inches=brown very fine sand

30 to 60 inches=brown silt loam

Soil Properties and Qualities

Depth class: very deep
Drainage class: somewhat excessively drained
Permeability: moderately rapid
Runoff: very slow
Available water capacity: low
Potential rooting depth: greater than 60 inches
Depth to water table: greater than 6 feet
Hazard of water erosion: very slight to slight
Hazard of wind erosion: very high
Shrink-swell potential: low
Salinity (mmhos/cm): 0 to 7 inches=less than 4; 7 to 40
inches=greater than 16; 40 to 60 inches=8 to 16
Sodium adsorption ratio: 0 to 7 inches=1 to 5; 7 to 60
inches=5 to 25
Calcium carbonate content: 5 to 15 percent
Corrosivity: steel (uncoated)=high; concrete=high;
Samples: 27-2-(1-5)
Inclusions

Contrasting inclusions:

*soils with larger amounts of silt and clay in the profile
*soils with larger amounts of rock fragments in the profile
*soils that are shallow or moderately deep to sandstone
bedrock

*eroded soils which are missing sandy surfaces

Similar inclusions
*soils with gravelly surfaces



12=Gila family silt loam, 0 to 2 percent slopes, flooded
Setting

Landform: flood plains and return channels

Slope range: 0 to 2 percent

Flooding: frequent

Elevation: 3200 to 3500 feet

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 274 days

Composition

Gila family and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 6 inches=brown silt loam
6 to 60 inches= brown stratified silt loam and fine sand

Soil Properties and Qualities

Depth class: very deep

Drainage class: very poorly drained

Permeability: moderate

Runoff: medium

Available water capacity: high

Potential rooting depth: greater than 60 inches
Depth to water table: less than 1 foot

Hazard of water erosion: very slight to slight
Hazard of wind erosion: slight

Shrink-swell potential: low

Salinity (mmhos/cm): 0 to 6 inches=8 to 16; 6 to 60 inches=4
to 8

Sodium adsorption ratio: 5 to 50

Calcium carbonate content: 5 to 15 percent
Corrosivity: steel(uncoated)=high; concrete=high;

Inclusions

Contrasting inclusions:

*soils with larger amounts of silt and clay in the profile
*soils with larger amounts of rock fragments in the profile
*soils that are shallow or moderately deep to sandstone
bedrock

Similar inclusions
*soils with gravelly or cobbly surfaces



13=Torripsamments, 15 to 100 percent slopes
Setting

Landform: sand dunes

Slope range: 15 to 100 percent

Flooding: none

Elevation: 3200 to 3500 feet

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 274 days

Composition

Torripsamments and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 6 inches=reddish brown sand
6 to 60 inches=reddish brown stratified sand and fine sand

Soil Properties and Qualities

Depth class: very deep

Drainage class: excessively drained
Permeability: very rapid

Runoff: very slow to slow

Available water capacity: very low

Potential rooting depth: greater than 60 inches
Depth to water table: greater than 6 feet
Hazard of water erosion: very severe

Hazard of wind erosion: very high

Shrink-swell potential: low

Salinity (mmhos/cm): less than 4

Sodium adsorption ratio: 1 to 5

Calcium carbonate content: 0 to 10 percent
Corrosivity: steel(uncoated)=high; concrete=low;

Inclusions

Contrasting inclusions:

*soils with larger amounts of silt and clay in the profile
*soils with larger amounts of rock fragments in the profile
*soils that are shallow or moderately deep to sandstone
bedrock

Similar inclusions
*soils with gravelly or cobbly surfaces



l14=Arizo family very gravelly sand, 2 to 15 percent slopes
Setting

Landform: alluvial fans and washes

Slope range: 2 to 15 percent

Flooding: rare

Elevation: 3200 to 3500 feet

Mean annual soil temperature: 59 to 64 degrees F.
Frost free period: 180 to 274 days

Composition

Arizo family and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 1 inch=reddish brown very gravelly sand
1 to 60 inches=yellowish red stratified extremely gravelly
sand and very gravelly sand

Soil Properties and Qualities

Depth class: very deep
Drainage class: somewhat excessively drained
Permeability: very rapid
Runoff: very slow
Available water capacity: very low
Potential rooting depth: greater than 60 inches
Depth to water table: greater than 6 feet
Hazard of water erosion: slight to moderate
Hazard of wind erosion: slight
Shrink-swell potential: low
Salinity (mmhos/cm): less than 4
Sodium adsorption ratio: 1 to 5
Calcium carbonate content: 5 to 15 percent
Corrosivity: steel(uncoated)=high; concrete=low;

Inclusions

Contrasting inclusions:

*soils with larger amounts of silt and clay in the profile
*soils with smaller amounts of rock fragments in the profile
*soils that are shallow or moderately deep to sandstone
bedrock

Similar inclusions
*soils with sandy surfaces



Use and Management of the Soils

This soil survey is an inventory and evaluation of the

soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural resources
and the environment. Also, it can help avoid soil-related
failures in land uses. Information in this section can be
used to plan the use and management of soils for recreation
facilities. It can be used to identify the potentials and
limitations of each soil for specific land uses and to help
prevent construction failures caused by unfavorable soil
properties. It is important to emphasize that most of the
soil properties in the tables are estimated and not actually
measured. Many of the estimates of properties are based on
texture as determined in the field by the soil scientist.
These estimates are useful guides in approximating soil
behavior but should not be relied upon as an absolute value.

The soils of the survey area are rated in table 6.

according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the surface
layer. Susceptibility to flooding is considered. Not
considered in the ratings, but important in evaluating a
site, are the location and accessibility of the area, the
size and shape of the area and its scenic quality,
vegetation, access to water, potential water impoundment
sites, and access to public sewer lines. The capacity of the
soil to absorb septic tank effluent and the ability of the
soil to support vegetation are also important. Soils
subject to flooding are limited for recreation use by the
duration and intensity of flooding and the season when
flooding occurs. 1In planning recreation facilities, onsite
assessment of the height, duration, intensity, and frequency
of flooding is essential.

In table 6. the degree of soil limitation is expressed as
slight, moderate, or severe. Slight means that soil
properties are generally favorable and that limitations are
minor and easily overcome. Moderate means that 1limitations
can be overcome or alleviated by planning, design, or
special maintenance. Severe means that soil properties are
unfavorable and that limitations can be offset only by
costly soil reclamation, special design, intensive
maintenance, limited use, or by a combination of these
measures.

Camp areas require site preparation, such as shaping and
leveling the tent and parking areas, stabilizing roads and
intensively used areas, and installing sanitary facilities
and utility lines. Camp areas are subject to heavy foot
traffic and some vehicular traffic. The best soils have
mild slopes and are not wet or subject to flooding during
the period of use. The surface has few or no stones or



boulders, absorbs rainfall readily but remains firm, and is
not dusty when dry. Strong slopes and stones or boulders
can greatly increase the cost of constructing campsites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for picnic areas are firm when wet,
are not dusty when dry, are not subject to flooding during
the period of use, and do not have slopes or stones or
boulders that increase the cost of shaping sites or of
building access roads and parking areas.

Paths and trails for hiking and horseback riding should
require little or no cutting and filling. The best soils
are not wet, are firm after rains, are not dusty when dry,
and are not subject to flooding more than once a year
during the period of use. They have moderate slopes and few
or no stones or boulders on the surface.



TABLES



l Table 1. MAP UNIT ACERAGE AND PROPORTIONAL EXTENT
Map | Map unit name
| Percent |
ISymbol[
l 1 |Arizo family extremely stony sand, 45 to 120 percent slopes...... cecsenn
|
I 2 Riverwash extremely bouldery sand, 0 to 2 percent slopes....... ceeessaass
|
I 3 Riverwash sand, 0 tO 2 percent SlOPeS.....ceeeeeeeeieeeeneecnaasneassnnnns
|
I 4 Gila family loamy fine sand, O to 2 percent SlOPeS.....ceeeeeeeeaceeeenns
|
5 Brazito family fine sand, 0 to 2 percent SlopPeS.....ceceeeeeeecconaennnns
|
6 Cowan family loamy sand, O to 2 percent SlopeS......ceeeeeeecencaocanenns

7 Riverwash extremely cobbly sand, 0 to 2 percent SlOPeS.....eceeeeeeeeeeens
lI

8 Anthony family very fine sandy loam, 0 to 2 percent slopes..... cesecsseen
II

9 Riverwash silt loam, 0 to 2 percent SlOPES.....ueveeeeeeneennnnn ceceesnnas

I 10 Rock
(210 1 o &5 o ) « O tececesssesescsssesessrsaans seccesenses cecesccenenn



l11

|

t

|12
|

L]
= =
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|Vinton family fine sand, 0 to 2 percent SloPeS.....cceeeeeeeccaccasnssons

Gila family silt loam, 0 to 2 percent slopes, flooded.......

Arizo family very gravelly sand, 2 to 15 percent slopes.....

Torripsamments, 15 to 100 percent SlOPEeS.....cceeeecsesscssssossoascssses



Table 2.

ENGINEERING INDEX PROPERTIES

Texture Classification

Rock Fragments

Percentage Passing

Soil name and|Depth| USDA |Unified|AASHTO | >10" 3"-10" Sieve Number
Symbol _|inches | | PCT PCT 4 | 10 | 40 |
lerrizo fam., 0-1 stx-s SP, A-1 20-60 20-50 80-90 10-25 5-15
SW-SM
1-30 grx-s SP A-1 20-40 20-30 80-90 10-25 5-15
l SW-SM
30-60 grx-s SP
SW-SM A-1 20-40 20-30 80-90 10-25 5-15
I2-Riverwash 0-20 bdx-s GP A-1 60-90 10-30 90-100 10-15 5-10
20-60 bdx-s GP A-1 60-90 10-30 90-100 10-15 5-10
' 3-Riverwash 0-6 s SP A-3 0-5 0-20 100 100 50-90
l 6-60 s/sil 8P A-3 0-5 0-20 100 100 50-90
4-Gila fam. 0-4 1fs Sp, A-3 0 0 100 100 75-100
SW-SM
' 4-60 sil/fs SM, ML A-4 0 0 100 100 50-80
5-Brazito 0-4 fs/vfs SP A-3 0 0 100 100 75-100
lam.
l 4-60 fs Sp A-3 0 0 100 100 75-100
I6-Cowan 0-4 1s SM A-3, A-2 O 0 100 100 50-90
fam.
4-60 1s/sil SM A-1, A-2 O 0 100 100 10-90
A-3
l7—Riverwash 0-6 cbx-s SP A-1 0-5 50-90 100 10-25 5-20
I 6-60 s/sil SP A-1, A-3 0-5 0-90 100 10-100 5-90
8-Anthony 0-4 visl SM A-2 0 0 100 100 60-90
fam.
I 4-60 fs/sl SM A-2 0 0 100 100 60-90



I Table 2. ENGINEERING INDEX PROPERTIES (continued)

Texture Classification]|Rock Fragments Percentage Passing
Soil name and|Depth| USDA |Unified|AASHTO >10" 3n-310" Sieve Number
Symbol _|inches PCT PCT 4 | 10 | 40 |
I9—Riverwash 0-6 sil ML A-4 0-5 0-5 100 80-100 80-90
6-60 sil/s ML, SP A-4, A-3 0-5 0-5 100 80-100 80-100
Ill—Vinton fam.0-7 fs SP A-3 0 0 100 100 75-100
l 7-30 vEs SW, SP A-3 0 0 100 100 75-100
30-60 sil ML A-4 0 0 100 100 75-100
I12-Gila fam. 0-6 sil ML A-4 0-10 0-10 - 100 80-100 80-90
6-60 sil/fs ML, SP A-4, A-3 0-10 0-10 100 80-100 90-90
llB-Torri- 0-6 s SP A-3 0 0 100 100 90-100
psamments
' 6-60 s/fs SP A-3 0 0 100 100 90-100
14~Arizo fam. 0-1 grv-s SP A-1 0-5 0-5 50-70 25-50 15-30

1-60 grv-s SP A-1 0-5 0-5 50-70 25-50 15-30



Table 3.

PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS

(Entries under "Wind erodibility group" apply only to the surface layer. Entries
factors -T" and "shrink-swell potential" apply to the entire profile.)

Oor anlc

011 name and|Depth|Clay

1-Arizo fam.

2-Riverwash

3-Riverwash

4-Gila fam.

5-Brazito
l fam.

6-Cowan

fam.

l7—Riverwash

I Symbol

|Moist |Permea| Avail.| Soil |Salinity|Shrink | Eros
|Density|bility| water |reaction]| |Swell | K
|inches| pct | G/ce [In/hr | In/in | pH  |mmhos/cm|Potent. |

0-1 0-2 1.5-1.6 >20 .02-.04 7.4-8.4 <4 LOW .01
1-30 0-2 1.5-1.6 >20 .02-.04 7.4-8.4 <4 .01
30-60 0-2 1.5-1.6 >20 .02-.04 7.4-9.0 8-16 .01
0-20 0-2 1.4-1.5 >20 .02-.04 7.9-8.4 <4 Low .01
20-60 0-2 1.2-1.4 >20 .02-.04 6.6-7.8 <4 .01
0-6 0-2 1.3-1.4 >20 .02-.04 6.6-7.8 <4 LOow .2
6-60 0-2 1.2-1.4 >20 .02-.04 6.6-7.8 <4 .2
0-4 2-5 1.5-1.6 6-20 .09-.10 7.9-9.0 8-16 LOW .28
4-60 2-9 1.4-1.6 .6-2 .15-.18 7.9-9.0 >16 .55
0-4 0-2 1.4-1.5 6-20 .05-.07 7.4-8.4 <4 LOW .24
4-60 0-2 1.4-1.5 6-20 .06-.07 7.4-8.4 <4 .24
0-4 2-5 1.5-1.6 6-20 .06-.08 7.9-9.0 <4 LOW .24
4-60 2-5 1.5-1.6 6-20 .05-.08 7.9-9.0 <4 .24
0-6 0-5 1.4-1.5 >20 .02-.04 6.6-7.8 <4 LOwW .01
6-60 0-5 1.2-1.3 >20 .02-.04 6.6-7.8 <4 .01



l8-—Anthony 0-4 2-5 1.5-1.6 .6-2 .06-.08 7.9-8.4 <4 LOW
“am.

4-60 2-5 1.5-1.6 .6-2 .08-.10 7.9-9.0 4-16



l Table 3 PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS (conti

{ -tries under "Wind erodibility group" apply only to the surface layer. Entries
' factors -T" and "shrink-swell potential" apply to the entire profile.)

e - P TP - - —— - ———— - — T —— - — — - — - —— — — - - ———— — — — — - — - — ———————— -~ ——

|[Moist |Permea| Avail | Soil |Salinity|Shrink | Eros

|Organic|
lSoil name and|Depth|Clay |[Density|bility| water |reaction| |Swell | K
Symbol |inches| pct | G/cc |In/hr | In/in | pH | mmhos /cm | Potent. |
Il
9-Riverwash 0-6 2-5 1.4-1.5 .2-.6. .19-.21 6.6-7.8 <4 LOW .55
Il.O
6-60 2-5 1.2-1.3 .2-.6 .05-.21 6.6-7.8 <4 .43
0.5
lll-Vinton 0-7 0-2 1.5-1.6 >20 .05-.07 7.9-8.4 <4 LOW .24
1.0
fam.
I 7-30 0-2 1.5-1.6 6-20 .05-.07 7.9-8.4 >16 .32
1.0
I 30-60 2-10 1.5-1.6 2-6 .16-.21 7.9-9.0 8-16 .43
1.0
I ‘Gila fam. 0-6 2-5 1.4-1.5 .6-2 .05-.21 7.9-9.0 8-16 LOW .55
1.0
6-60 2-5 1.2-1.3 .6-2 .05-.21 6.6-7.8 4-8 .43
|0.5
13~-Torri- 0-6 0-2 1.3-1.4 >20 .03-.05 7.9-8.4 <4 LOW .22
samments
6-60 0-2 1.3-1.4 >20 .03-.05 7.9-8.4 <4 .22
-Arizo fam. 0-1 0-2 1.4-1.5 >20 .03-.05 7.9-8.4 <4 LOW .10
1-60 0-2 1.5-1.5 >20 .03-.05 7.9-8.4 <4 .10

l14



Table 4. SOIL AND WATER FEATURES

Flooding Bedrock Risk of

Soil name |Hydo. Depth |Hardness Corrosion
and Symbol |Group [Occur. |Duration|Months|inches Steel | Concrete
1-Arizo f. A none >60 high low
2-Riverwash D freq brief Jan-Dec >60 high low
3-Riverwash D freq brief Jan-Dec >60 high low
4-Gila f£. A rare >60 high high
5-Brazito f. A none >60 high low
-6-Cowan f. A none >60 high low
7-Riverwash D freq brief Jan-Dec >60 high low
8-Anthony f. A none >60 high low
9-Riverwash D freq brief Jan-Dec >60 high low
11-Vinton f. A none >60 high high
12-Gila f.

freq brief Jan-Dec >60 high high
13-Torri- A none none >60 high low
psamments
14-Arizo £f. A rare >60 high low



Table S. CLASSIFICATION OF THE SOILS

- — - - S T . —————— —— T — — . S G . G > — - — - — —— — — - —————————

- ———————— —————— —— ——— — Y ——— . - — — —— = —— " T ——— —— ——————— -

Anthony family Coarse-loamy, mixed (calcareous), thermic
Typic Torrifluvents

Arizo family Sandy-skeletal, mixed, thermic Typic
Torriorthents

Brazito family Mixed, thermic Typic Torripsamments
Cowan family Sandy, mixed, thermic Typic Torrifluvents

Gila family Coarse-loamy, mixed (calcareous), thermic
Typic Torrifluvents

Vinton family Sandy, mixed, thermic Typic Torrifluvents

Torripsamments Mixed, thermic Typic Torripsamments



Table 6. RECREATIONAL DEVELOPMENT

Soil name

Camp Areas

and Symbol

Picnic Areas

Paths and trails

1-Arizo f. Severe;

slope, too stony

2-Riverwash Severe;

flooding
3-Riverwash Severe;

flooding
4-Gila f. Severe;

flooding

5-Brazito f.Severe;
too sandy
6-Cowan f. Slight

7-Riverwash Severe;
flooding

8-Anthony f.Severe;
too sandy

9-Riverwash Severe;
flooding

11-Vinton f.Severe;
too sandy

12-Gila f. Severe;

flooding
13-Torri- Severe;
psamments slope; too sandy
14-Ariz f. Severe;

flooding

Severe;
slope, too stony

Severe;
too stony

Severe;
too sandy

Slight
Severe;
too sandy
Slight

Severe;
too cobbly

Severe;
too sandy

Severe;
wetness

Severe;
too sandy

Severe;
wetness

Severe;
slope; too sandy

Slight

Severe;
slope, too stony

Severe;
too stony

Severe;
too sandy

Slight
Severe;
too sandy
Slight

Severe;
too cobbly

Severe;
too sandy

Severe;
wetness

Severe;
too sandy

Severe;
wetness

Severe;
slope, too sandy

Slight




Glossary



1. Aeration, soil. The exchange of air in soil

with air from the atmosphere. The air in a well
aerated soil is similar to that in the atmosphere; the
air in a poorly aerated soil is considerably higher in
carbon dioxide and lower in oxygen.

2. Aggregate, soil. Many fine particles held in

a single mass or cluster. Natural soil aggregates,
such as granules, blocks, or prisms, are called peds.
Clods are aggregates produced by tillage or logging.

3. Alkali (sodic) soil. A soil having so high a
degree of alkalinity (pH 8.5 or higher), or so high a
percentage of exchangeable sodium (15 percent or more
of the total exchangeable bases), or both, that plant
growth is restricted.

4. Alluvium. Material, such as sand, silt, or
clay, deposited on land by streams.

5. Alluvial fan. The fanlike deposit of stream where it
issues from a gorge upon a plain or of a tributary stream
near or at its junction with its main stream.

6. Animal-unit-month (AUM). The amount of forage required
by one mature cow of approximately 1,000 pounds weight, with
or without calf, for 1 month.

7. Area reclaim (in tables). An area difficult

to reclaim after the removal of soil for construction
and other uses. Revegetation and erosion control are
extremely difficult.

8. Association, soil. A group of soils
geographically associated in a characteristic repeating
pattern and defined and delineated as a single map
unit.

9. Available water capacity (available moisture
capacity). The capacity of soils to hold water
available for use by most plants. It is commonly
defined as the difference between the amount of soil
water at field moisture capacity and the amount at
wilting point. It is commonly expressed as inches of
water per inch of soil. The capacity, in inches, in a
60-inch profile or to a limiting layer is expressed as=

Very low 0 to 2.5
Low 2.5 to 5.0
Moderate 5.0 to 7.5
High 7.5 to 10.0
Very high more than 10.0



10. Back slope. The geomorphic component that forms the
steepest inclined surface and principal element of many
hillsides. Back slopes in profile are commonly steep, are
linear, and may or may not include cliff segments.

11 Basalt. Igneous rock formed by the cooling and
hardening of a magma associated with volcanic activity
and emplaced at or near the earths surface

12. Bedding planes. Fine stratifications, less
than 5 millimeters thick, in unconsolidated alluvial,
eolian, lacustrine, or marine sediments.

13. Bedrock. The solid rock that underlies the
soil and other unconsolidated material or that is
exposed at the surface.

14. Bottom land. The normal flood plain of a
stream, subject to flooding.

15. Boulders. Rock fragments larger than 2 feet
(60 centimeters) in diameter.

16. Breaks. The steep to very steep broken land at the
border of an upland summit that is dissected by ravines.

17. Brush management. Use of mechanical, chemical, or
biological methods to reduce or eliminate competition of
woody vegetation to allow understory grasses and forbs to
recover, or to make conditions favorable for reseeding. It
increases production of forage, which reduces erosion.

Brush management may improve the habitat for some species of
wildlife.

18. Calcareous soil. A soil containing enough
calcium carbonate (commonly combined with magnesium
carbonate) to effervesce visibly when treated with
cold, dilute hydrochloric acid.

19. Canopy. The leafy crown of trees or shrubs.

20. Canyon. A long, deep, narrow, very steep sided valley
with high, precipitous walls in an area of high local
relief.

21. Capillary water. Water held as a film around
soil particles and in tiny spaces between particles.
Surface tension is the adhesive force that holds
capillary water in the soil.

22. Cation. An ion carrying a positive charge of
electricity. The common soil cations are calcium,
potassium, magnesium, sodium, and hydrogen.



23. Cation-exchange capacity. The total amount

of exchangeable cations that can be held by the soil,
expressed in terms of milliequivalents per 100 grams
of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is
synonymous with base-exchange capacity but is more
precise in meaning.

24. Channer. A thin, flat rock fragment as much as 6 inches

along the longest axis

25. Channery soil material. A soil that is, by volume,
15 to 35 percent thin, flat rock fragments as much as 6
inches along the longest axis. Very channery soil
material is 35 to 60 percent of theses rock fragments,
and extremely channery soil material is more than 60
percent.

26. Clay. As a soil separate, the mineral soil
particles less than 0.002 millimeter in diameter. As a
soil textural class, soil material that is 40 percent
or more clay, less than 45 percent sand, and less than
40 percent silt.

27. Clay film. A thin coating of oriented clay
on the surface of a soil aggregate or lining pores or
root channels. Synonyms: clay coating, clay skin.

28. Climax vegetation. The stabilized plant
community on a particular site. The plant cover
reproduces itself and does not change so long as the
environment remains the same.

29. Coarse fragments. If round, mineral or rock
particles 2 millimeters to 25 centimeters (10 inches)
in diameter; if flat, mineral or rock particles
(flagstone) 15 to 38 centimeters (6 to 15 inches)
long.

30. Coarse textured soil. Sand or loamy sand.

31. Cobblestone (or cobble). A rounded or partly
rounded fragment of rock 3 to 10 inches (7.5 to 25
centimeters) in diameter.

32. Colluvium. Soil material, rock fragments, or
both moved by creep, slide, or local wash and deposited
at the base of steep slopes.

33. Complex, soil. A map unit of two or more

kinds of soil in such an intricate pattern or so small
in area that it is not practical to map them
separately at the selected scale of mapping. The



pattern and proportion of the soils are somewhat
similar in all areas.

34. Compressible (in tables). Excessive decrease
in volume of soft soil under 1load.

35. Concretions. Grains, pellets, or nodules of
various sizes, shapes, and colors consisting of
concentrated compounds or cemented soil grains. The
composition of most concretions is unlike that of the
surrounding soil. Calcium carbonate and iron oxide
are common compounds in concretions.

36. Conglomerate. A coarse grained, clastic rock composed
of rounded to subangular rock fragments more than 2
millimeters in diameter. It commonly has a matrix of sand
and finer material. Conglomerate is the consolidated
equivalent of gravel. '

37. Consistence, soil. The degree of cohesion among soil
particles and the adhesion of soil to other substances.
Consistence is described in term of resistence to
cracking or breaking when force is applied, force
required to deform but not rupture soil material, and
degree to which soil material adhere to other objects.

Loose.=Noncoherent when dry or moist; does not hold
together in a mass.

Friable.=When moist, crushes easily under gently
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.=When moist, crushes under moderate pressure
between thumb and forefinger, but resistance is
distinctly noticeable.

Plastic.=When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
""wire" when rolled between thumb and forefinger.

Sticky.=When wet, adheres to other material and tends
to stretch somewhat and pull apart rather than to pull
free from other material.

Hard.=When dry, moderately resistant to pressure; can
be broken with difficulty between thumb and forefinger.

Soft.=When dry, breaks into powder or individual grains
under very slight pressure.



38. Control section. The part of the soil on

which classification is based. The thickness varies
among different kinds of soil, but for many it is that
part of the soil profile between depths of 10 inches
nd 40 or 80 inches.

39. Corrosivity. The potential or risk of corrosion to
uncoated steel or deterioration of concrete.

40. Cretaceous. The third portion of the Mesozoic Era of
geologic time (from approximately 135 to 65 million
years ago)

41. Cutbanks cave (in tables). The walls of
excavations tend to cave in or slough.

42. Decreasers. The most heavily grazed climax
range plants. Because they are the most palatable,
they are the first to be destroyed by overgrazing.

43. Deferred grazing. Postponing grazing or
resting grazing land for a prescribed period.

44. Dense layer (in tables). A very firm, massive layer
that has a bulk density of more than 1.8 grams per

cubic centimeter. Such a layer affects the ease of
digging and can affect filling and compacting.

45. Depth to rock (in tables). Bedrock is too
near the surface for the specified use.

46. Dip slope. A slope of the land surface, roughly
determined by and approximately conforming with the dip of
underlying bedded rock.

47. Drainage class (natural). Refers to the

frequency and duration of periods of saturation or
partial saturation during soil formation, as opposed
to altered drainage, which is commonly the result of
artificial drainage or irrigation but may be caused by
the sudden deepening of channels or the blocking of
drainage outlets. Seven classes of natural soil
drainage are recognized:

Excessively drained.=Water is removed from the soil
very rapidly. Excessively drained soils are commonly
very coarse textured, rocky, or shallow. Some are
steep. All are free of the mottling related to
wetness.

Somewhat excessively drained.=Water is removed from the
soil rapidly. Many somewhat excessively drained soils
are sandy and rapidly pervious. Some are shallow.

Some are so steep that much of the water they receive



is lost as runoff. All are free of the mottling
related to wetness.

Well drained.=Water is removed from the soil readily,
but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are commonly
medium textured. They are mainly free of mottling.

Moderately well drained.=Water is removed from the

soil somewhat slowly during some periods. Moderately
well drained soils are wet for only a short time during
the growing season, but periodically they are wet long
enough that most mesophytic crops are affected. They
commonly have a slowly pervious layer within or
directly below the solum, or periodically receive high
rainfall, or both. '

Somewhat poorly drained.=Water is removed slowly

enough that the soil is wet for significant periods
during the growing season. Wetness markedly restricts
the growth of mesophytic crops unless artificial
drainage is provided. Somewhat poorly drained soils
commonly have a slowly pervious layer, a high water
table, additional water from seepage, nearly
continuous rainfall, or a combination of these.

Poorly drained.=Water is removed so slowly that the
soil is saturated periodically during the growing
season or remains wet for long periods. Free water is
commonly at or near the surface for long enough during
the growing season that most mesophytic crops cannot
be grown unless the soil 1is artificially drained. The
soil is not continuously saturated in layers directly
below plow depth. Poor drainage results from a high
water table, a slowly pervious layer within the
profile, seepage, nearly continuous rainfall, or a
combination of these.

Very poorly drained.=Water is removed from the soil so
slowly that free water remains at or on the surface

during most of the growing season. Unless the soil is
artificially drained, most mesophytic crops cannot be
grown. Very poorly drained soils are commonly level or
depressed and are frequently ponded. Yet, where rainfall is
high and nearly continuous, they can have moderate or high
slope gradients.

48. Drainage, surface. Runoff, or surface flow
of water, from an area.

49. Draw. A small stream valley, generally more open and
with broader bottom land than a ravine or gulch.



50. Duff. A term used to identify a generally firm organic
layer on the surface of mineral soils. It consists of
fallen plant material that is in the process of
decomposition and includes everything from the litter on the
surface to underlying pure humus.

51. Eluviation. The movement of material in true
solution or colloidal suspension from one place to
another within the soil. Soil horizons that have lost
material through eluviation are eluvial; those that
have received material are illuvial.

52. Eolian soil material. Earthy parent material
accumulated through wind action; commonly refers to
sandy material in dunes or to loess in blankets on the
surface.

53. Ephemeral stream. A stream, or reach of a stream, that

flows only in direct response to precipitation. It receives
no long-continued supply from melting snow or other source,

and its channel is above the water table at all times.

54. Erosion. The wearing away of the land
surface by water, wind, ice, or other geologic agents
and by such processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic
processes acting over long geologic periods and
resulting in the wearing away of mountains and the
building up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.

Erosion (accelerated). Erosion much more rapid than
geologic erosion, mainly as a result of the activities
of man or other animals or of a catastrophe in nature,
for example, fire, that exposes the surface.

55. Erosion pavement. A layer of gravel or
stones that remains on the surface after fine particles
are removed by sheet or rill erosion.

56. Escarpment. A relatively continuous and steep slope or
cliff breaking the general continuity of more gently sloping
land surfaces and produced by erosion or faulting.

57. Excess sodium (in tables). Excess
exchangeable sodium in the soil. The resulting poor
physical properties restrict the growth of plants.

58. Excess fines (in tables). Excess silt and
clay in the soil. The soil is not a source of gravel or
sand for construction purposes.



59. Excess lime (in tables). Excess carbonates
in the soil that restrict the growth of some plants.

60. Excess salts (in tables). Excess water-
soluble salts in the soil that restrict the growth of
most plants.

61. Excess sulfur (in tables). Excessive amount

of sulfur in the soil. The sulfur causes extreme
acidity if the soil is drained, and the growth of most
plants is restricted.

62. Extrusive rock. Igneous rock derived from deep-seated
molten matter (magma) emplaced on the earth's surface.

63. Fan terrace. A relict alluvial fan, no longer a site of
active deposition, incised by younger and lower alluvial
surfaces. '

64. Fast intake (in tables). The rapid movement
of water into the soil.

65. Fertility, soil. The quality that enables a
soil to provide plant nutrients, in adequate amounts
and in proper balance, for the growth of specified
plants when 1light, moisture, temperature, tilth, and
other growth factors are favorable.

66. Field moisture capacity. The moisture

content of a soil, expressed as a percentage of the
ovendry weight, after the gravitational, or free,
water has drained away; the field moisture content 2
or 3 days after a soaking rain; also called normal
field capacity, normal moisture capacity, or
capillary capacity.

67. Fine textured soil. Sandy clay, silty clay,
and clay.

68. Flagstone. A thin flat rock fragment 6 to 15 inches
(15 to 38 centimeters) long.

69. Flaggy soil material. Material that is, by volume, 15
to 35 percent flagstones. Very flaggy soil material is 35
to 60 percent flagstones, and extremely flaggy soil material
is more than 60 percent flagstones.

70. Flood plain. A nearly level alluvial plain
that borders a stream and is subject to flooding unless
protected artificially.

71. Fluvial. Of or pertaining to rivers; produced by river
action, as a fluvial plain.



72. Foothill. A steeply sloping upland that has relief of
as much as 1,000 feet (or 300 meters) and fringes a mountain
range or high-plateau escarpment.

73. Foot slope. The geomorphic component that forms the
inner inclined surface at the base of a hill. Foot

slopes in profile are dominantly concave and may form
transitions zones between upslope sites of erosion

(back slope) and downslope sites of deposition (toe
slope).

74. Forb. Any herbaceous plant not a grass or a
sedge.

75. Formation (stratigraphy). The basic rock-stratigraphic
unit in the local classification of rocks. A body of

rock (commonly a sedimentary stratum or strata, but also
igneous and metamorphic rocks) generally characterized by
some degree of internal lithologic homogeneity or
distinctive lithologic features such as chemical
composition. structures, textures, or general kind of
fossils.

76. Fragile (in tables). A soil that is easily
damaged by use or disturbance.

77. Frost action (in tables). Freezing and
thawing of so0il moisture. Frost action can damage
roads, buildings and other structures, and plant
roots.

78. Genesis, soil. The mode of origin of the

soil. Refers especially to the processes or soil-
forming factors responsible for the formation of the
solum, or true soil, from the unconsolidated parent
material.

79. Gravel. Rounded or angular fragments of rock
up to 3 inches (2 millimeters to 7.6 centimeters) in
diameter.

80. Gravelly soil material. Material that is 15

to 35 percent, by volume, rounded or angular rock
fragments, not prominently flattened, up to 3 inches
(7.6 centimeters) in diameter. Very gravelly soil
material is 35 to 60 percent of theses fragments, and
extremely gravelly soil material is more than 60
percent.

81l. Ground water (geology). Water filling all
the unblocked pores of underlying material below the
water table.



82. Gully. A miniature valley with steep sides cut by
running water and through which water ordinarily runs
only after rainfall. The distinction between a gqully
and a rill is one of depth. A gully generally is an
obstacle to farm machinery and is too deep to be
obliterated by ordinary tillage; a rill is of lesser
depth and can be smoothed over by ordinary tillage.

83. Hardpan. A hardened or cemented soil

horizon, or layer. The soil material is sandy, loamy,
or clayey and is cemented by iron oxide, silica,
calcium carbonate, or other substance.

84. Hard rock. Rock that cannot be excavated except by
blasting or by the use of special equipment that is not
commonly used in construction.

85. Hill. A natural elevation of the land surface, rising
as much as 1,000 feet above surrounding lowlands, commonly
of limited summit area and having a well-defined outline;
hillsides generally have slopes of more than 15 percent.
The distinction between a hill and a mountain is arbitrary
and is dependent on local usage.

86. Holocene. The second epoch of the Quaternary Period of
geologic time, extending from the end of the PLeistocene
Epoch (about 10 to 12 thousand years ago) to the present.

87. Horizon, soil. A layer of soil, approximately parallel
to the surface, having distinct characteristics produced by
soil-forming processes. In the identification of soil
horizons, an uppercase letter represents the major

horizons. Numbers or lower case letters that follow
represent subdivisions of the major horizons. The major
horizons are as follows:

O horizon.=An organic layer of fresh and decaying
plant residue.

A horizon.=The mineral horizon at or near the surface
in which an accumulation of humified organic matter is
mixed with the mineral material. Also, any plowed or
disturbed surface layer.

E horizon.=The mineral horizon in which the main
feature is loss of silicate clay, iron, aluminum, or
some combination of these.

B horizon.=The mineral horizon below an O, A, or E
horizon. The B horizon is in part a layer of
transition from the overlying horizon to the
underlying C horizon. The B horizon also has
distinctive characteristics, such as (1) accumulation
of clay, sesquioxides, humus, or a combination of



these; (2) granular, prismatic, or blocky structure;
(3) redder or browner colors than those in the A
horizon; or (4) a combination of these.

C horizon.=The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-
forming processes and does not have the properties
typical of the overlying horizon. The material of a C
horizon may be either like or unlike that in which the
solum formed. If the material is known to differ from
that in the solum, an Arabic numeral, commonly a 2,
precedes the letter C.

Cr horizon.=Soft, consolidated bedrock beneath the
soil.

R layer.=Hard, consolidated bedrock beneath the soil.
The bedrock commonly underlies a C horizon but can be
directly below an A or a B horizon.

89. Humus. The well decomposed, more or less
stable part of the organic matter in mineral soils.

90. Hydrologic soil groups. Refers to soils

grouped according to their runoff-producing
characteristics. The chief consideration is the
inherent capacity of soil bare of vegetation to permit
infiltration. The slope and the kind of plant cover
are not considered but are separate factors in
predicting runoff. Soils are assigned to four groups.
In group A are soils having a high infiltration rate
when thoroughly wet and having a low runoff potential.
They are mainly deep, well drained, and sandy or
gravelly. In group D, at the other extreme, are soils
having a very slow infiltration rate and thus a high
runoff potential. They have a claypan or clay layer at
or near the surface, have a permanent high water table,
or are shallow over nearly impervious bedrock or other
material. A soil is assigned to two hydrologic groups
if part of the acreage is artificially drained and part
is undrained.

91. Igneous rock. Rock formed by solidification from a
molten or partially molten state. Major varieties include
plutonic and volcanic rock. Examples are andesite, basalt,
and granite.

92. Illuviation. The movement of soil material

from one horizon to another in the soil profile.
Generally, material is removed from an upper horizon
and deposited in a 1lower horizon.

93. Impervious soil. A soil through which water,



air, or roots penetrate slowly or not at all. No soil
is absolutely impervious to air and water all the time.

94. Increasers. Species in the climax vegetation

that increase in amount as the more desirable plants
are reduced by close grazing. Increasers commonly are
the shorter plants and the less palatable to
livestock.

95. Infiltration. The downward entry of water

into the immediate surface of soil or other material,
as contrasted with percolation, which is movement of
water through soil layers or material.

96. Infiltration capacity. The maximum rate at
which water can infiltrate into a soil under a given
set of conditions.

97. Infiltration rate. The rate at which water
penetrates the surface of the soil at any given
instant, wusually expressed in inches per hour. The
rate can be 1limited by the infiltration capacity of
the soil or the rate at which water is applied at the
surface.

98. 1Intake rate. The average rate of water

entering the soil under irrigation. Most soils have a

fast initial rate; the rate decreases with application time.
Therefore, intake rate for design purposes is not a constant
but is a variable depending on the net irrigation
application. The rate of water intake in inches per hour
is expressed as follows:

Less than 0.2 very low

0.2 to 0.4 low

0.4 to 0.75 moderately low
0.75 to 1.25 moderate

1.25 to 1.75 moderately high
1.75 to 2.5 high

More than 2.5 very high

99. Intermittent stream. A stream, or reach of a strean,
that flows for prolonged periods only when it receives
ground water discharge or long, continued contributions from
melting snow or other surface and shallow subsurface
sources.



100. Invaders. On range, plants that encroach

into an area and grow after the climax vegetation has been
reduced by grazing. Generally, invader plants follow
disturbance of the surface.

101. Irrigation. Application of water to soils to
assist in production of crops. Methods of irrigation are=

Border.=Water is applied at the upper end of a strip in
which the lateral flow of water is controlled by small earth
ridges called border dikes, or borders.

Basin.=Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controlled flooding.=Water is released at intervals from
closely spaced field ditches and distributed uniformly over
the field. '

Corrugation.=Water is applied to small, closely spaced
furrows or ditches in fields of close-growing crops or in
orchards so that it flows in only one direction.

Drip (or trickle).=Water is applied slowly and under low
pressure to the surface of the soil or into the soil through
such applicators as emitters, porous tubing, or perforated

pipe.

Furrow.=Water is applied in small ditches made by
cultivation implements. Furrows are used for tree and row
crops.

Sprinkler.=Water is sprayed over the soil surface through
pipes or nozzles from a pressure system.

Subirrigation.=Water is applied in open ditches or tile
lines until the water table is raised enough to wet the
soil.

Wild flooding.=Water, released at high points, is allowed
to flow onto an area without controlled distribution.

102. Jurassic. The second period of the Mesozoic Era of
geologic time (from approximately 195 to 135 million years
ago) .

103. Landslide. The rapid downhill movement of a

mass of soil and loose rock, generally when wet or
saturated. The speed and distance of movement, as well as
the amount of soil and rock material, vary greatly.

104. Large stones (in tables). Rock fragments 3
inches (7.6 centimeters) or more across. Large stones
adversely affect the specified use of the soil.



105. Leaching. The removal of soluble material
from soil or other material by percolating water.

106. Liquid limit. The moisture content at which
the soil passes from a plastic to a liquid state.

107. Loam. Soil material that is 7 to 27 percent
clay particles, 28 to 50 percent silt particles, and less
than 52 percent sand particles.

108. Low strength. The soil is not strong enough
to support loads.

109. Mechanical treatment. Use of mechanical equipment for
seeding, brush management, and other management practices.

110. Medium textured soil. Very fine sandy loan,
loam, silt loam, or silt.

111. Mesa. A broad, nearly flat topped and commonly
isolated upland mass characterized by summit widths that are
more than the heights of bounding erosional scarps.

112. Metamorphic rock. Rock of any origin altered

in mineralogical composition, chemical composition, or
structure by heat, pressure, and movement. Nearly all such
rocks are crystalline.

113. Mineral soil. Soil that is mainly mineral
material and low in organic material. Its bulk density
is more than that of organic soil.

114. Miscellaneous area. An area that has little
or no natural soil and supports little or no
vegetation.

115. Moderately coarse textured soil. Coarse
sandy loam, sandy loam, and fine sandy loam.

116. Moderately fine textured soil. Clay loan,
sandy clay loam, and silty clay loam.

117. Morphology, soil. The physical makeup of the
soil, including the texture, structure, porosity,
consistence, color, and other physical, mineral, and
biological properties of the various horizons, and the
thickness and arrangement of those horizons in the soil
profile.

118. Mottling, soil. Irregular spots of different

colors that vary in number and size. Mottling generally
indicates poor aeration and impeded drainage. Descriptive
terms are as follows: abundance=few, common, and many;



size=fine, medium, and coarse; and contrast=faint,
distinct, and prominent. The size measurements are of the
diameter along the greatest dimension. Fine indicates less
than 5 millimeters (about 0.2 inch); medium, from 5 to 15
millimeters (about 0.2 to 0.6 inch); and coarse, more than
15 millimeters (about 0.6 inch).

119. Mountain. A natural elevation of the land surface,
rising more than 1,000 feet above surrounding lowlands,
commonly of restricted summit area (relative to a plateau)
and generally having steep sides and considerable bare-rock
surface. A mountain can occur as a single, isolated mass or
in a group forming a chain or range.

120. Mudstone. Sedimentary rock formed by induration of
silt and clay in approximately equal amounts.

121. Munsell notation. A designation of color by

degrees of three simple variables=hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of 10YR hue,
value of 6, and chroma of 4.

122. Neutral soil. A soil having a pH value
between 6.6 and 7.3. (See Reaction, soil.)

123. Nutrient, plant. Any element taken in by a

plant essential to its growth. Plant nutrients are mainly
nitrogen, phosphorus, potassium, calcium, magnesium, sulfur,
iron, manganese, copper, boron, and zinc obtained from the
soil and carbon, hydrogen, and oxygen obtained from the air
and water.

124. Organic matter. Plant and animal residue in
the soil in various stages of decomposition.

125. Parent material. The unconsolidated organic
and mineral material in which soil forms.

126. Ped. An individual natural soil aggregate,
such as a granule, a prism, or a block.

127. Pedon. The smallest volume that can be

called ""a soil.'' A pedon is three dimensional and large
enough to permit study of all horizons. 1Its area ranges
from about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the soil.

128. Percolation. The downward movement of water
through the soil.

129. Percs slowly (in tables). The slow movement
of water through the soil, adversely affecting the
specified use.



130. Permeability. The quality of the soil that

enables water to move downward through the profile.
Permeability is measured as the number of inches per hour
that water moves downward through the saturated soil. Terms
describing permeability are:

Very slow less than 0.06 inch
low 0.06 to 0.2 inch
Moderately slow 0.2 to 0.6 inch
Moderate 0.6 inch to 2.0 inches
Moderately rapid 2.0 to 6.0 inches
Rapid 6.0 to 20 inches
Very rapid more than 20 inches

131. Phase, soil. A subdivision of a soil series
based on features that affect its use and management. For
example, slope, stoniness, and thickness.

132. pH value. A numerical designation of acidity
and alkalinity in soil. (See Reaction, soil.)

133, Piping (in tables). Formation of subsurface
tunnels or pipelike cavities by water moving through
the soil.

134. Pitting (in tables). Pits caused by melting
ground ice. They form on the soil after plant cover is
removed.

135. Plasticity index. The numerical difference
between the liquid limit and the plastic limit; the range of
moisture content within which the soil remains plastic.

136. Plastic limit. The moisture content at which
a soil changes from semisolid to plastic.

137. Plateau. An extensive upland mass with relatively flat
summit area that is considerably elevated (more than 100
meters) above adjacent lowlands and separated from them on
one or more sides by escarpments.

138. Ponding. Standing water on soils in closed
depressions. Unless the soils are artificially drained, the
water can be removed only by percolation or
evapotranspiration.



139. Poorly graded. Refers to a coarse grained

soil or soil material consisting mainly of particles of
nearly the same size. Because there is little difference
in size of the particles, density can be increased only
slightly by compaction.

140. Poor filter (in tables). Because of rapid
permeability, the soil may not adequately filter effluent
from a waste disposal system.

141. Poor outlets (in tables). Refers to areas
where surface or subsurface drainage outlets are difficult
or expensive to install.

142. Potential plant community. The plant community on a
given site that will be established if present environmental
conditions continue to prevail and the site is properly
managed. (See climax plant community.)

143. Potential rooting depth (effective rooting depth).
Depth to which roots could penetrate if the content of
moisture in the soil were adequate. The soil has no
properties restricting the penetration of roots to this
depth.

144. Prescribed burning. The application of fire to land
under such conditions of weather, soil moisture, and time of
day as presumably will result in the intensity of heat and
spread required to accomplish specific forest management,
wildlife, grazing, or fire hazard reduction purposes.

145. Productivity, soil. The capability of a soil
for producing a specified plant or sequence of plants under
specific management.

146. Profile, soil. A vertical section of the
soil extending through all its horizons and into the parent
material.

147. Proper grazing use. Grazing at an intensity that
maintains enough cover to protect the soil and maintain or
improve the quantity and quality of the desirable
vegetation. This increases the vigor and reproduction of
the key plants and promotes the accumulation of litter and
mulch necessary to conserve soil and water.

148. Quaternary. The second period of the Cenozoic Era of
geologic time, extending from the end of the Tertiary Period
(about 2 million years ago) to the present, and comprising
two epochs, the Pleistocene and the Holocene.

149. Quartzite. Metamorphic rock formed from sandstone by
heat, pressure, and strong silica cementation.



150. Rangeland. Land on which the potential

natural vegetation is predominantly grasses, grasslike
plants, forbs, or shrubs suitable for grazing or browsing.
It includes natural grasslands, savannas, many wetlands,
some deserts, tundras, and areas that support certain forb
and shrub communities.

151. Range condition. The present composition of

the plant community on a range site in relation to the
potential natural plant community for that site. Range
condition is expressed as excellent, good, fair, or poor, on
the basis of how much the present plant community has
departed from the potential.

152. Range site. An area of rangeland where

climate, soil, and relief are sufficiently uniform to
produce a distinct natural plant community. A range site
is the product of all the environmental factors responsible
for its development. It is typified by an association of
species that differ from those on other range sites in kind
or proportion of species or total production.

153. Reaction, soil. A measure of acidity or

alkalinity of a soil, expressed in pH values. A soil that
tests to pH 7.0 is described as precisely neutral in
reaction because it is neither acid nor alkaline. The
degrees of acidity or alkalinity, expressed as pH values,
are=

Extremely acid below 4.5
Very strongly acid 4.5 to 5.0
Strongly acid 5.1 to 5.5
Medium acid 5.6 to 6.0
Slightly acid 6.1 to 6.5
Neutral 6.6 to 7.3
Mildly alkaline 7.4 to 7.8
Moderately alkaline 7.9 to 8.4
Strongly alkaline 8.5 to 9.0
Very strongly alkaline 9.1 and higher

154. Regolith. The unconsolidated mantle of
weathered rock and soil material on the earth's surface; the
loose earth material above the solid rock.

155. Relief. The elevations or inequalities of a
land surface, considered collectively.

156. Residuum (residual soil material).
Unconsolidated, weathered or partly weathered

mineral material that accumulated as consolidated rock
disintegrated in place.





